Summary. The purpose of this work was to investigate insulin receptors in skeletal muscle of growing (30) (31) (32) (33) (34) (35) (36) The protein yield in the membrane preparation was similar in both groups. 5'-Nucleotidase, a plasmolemma-bound enzyme, was lower in experimental group membranes than in control group ones. In contrast, cytochrome-c oxidase increased. These findings were in keeping with a decrease in membrane purity in the experimental group. We therefore expressed insulin binding in terms of 5'-nucleotidase activity. At both temperatures and over a wide range of insulin concentrations, including saturating concentrations, specific 125 1-insulin binding at steady state was 2 to 5-fold higher in the experimental than in the control group. Insulin breakdown in the incubation tube was negligeable in both groups.
Introduction.
Muscle is no doubt the major target tissue of insulin, a hormone that stimulates glucose and amino acid transport. Insulin promotes protein synthesis but impairs protein breakdown ; it also increases glycolysis and glycogen synthesis (Turner and Muriday, 1976 . Goldberg, 1979 ; Jefferson, 1980 ; Tischler, 1981 ; Etherton, 1982 (Preedy, Pain and Garlick, 1980 ; Flaim, Copenhaver and Jefferson, 1980) . Insulin binding to cell surface receptors is known to be the initial step in insulin action and to control it Goldfine, 1978 ; Olefsky, 19811. ) . Unsuccessful attempts have been made to quantify insulin binding to muscle (Newerly and Berson, 1957 ; Wohltmann and Narahara, 1966) . Subsequent studies ascertained the presence of insulin receptors in membranes of skeletal and cardiac muscle (Forgue and Freychet, 1975 ; Olefsky, Bacon and Baur, 1976 ; Saucier, Dube and Tremblay, 19811 , isolated soleus muscle (Le Marchand-Brustel, Jeanrenaud and Freychet, 1978 ; Hofmann and Nakano, 1981 ; Brady et al., 1981) and isolated muscle cells (Sandra and Przybylski, 1979 ; Eckel and Reinauer, 1980 (Bassett, 1975 ; Trenkle, 1978) . However, ruminant tissues do contain insulin receptors (Grizard and Szczygiel, 1983 ; Vernon, Clegg and Flint, 1980 ; Gill and Hart, 1981 ; Kappy et al., 1981 ; Sinha, Ganguli and Sperling, 1981) and are responsive to insulin (Scharrer, Huntemann and Blatt, 1977 ; Vivekanandan and Singh, 1978) .
Bearing (16, 20, 30, 40, 60, 80) Freychet, 1975) .
The protein yield of 1 g of fresh muscle was similar in both groups (table 3) . Protein recovery ranged between 1.5-1.6 %. 5'-Nucleotidase, expressed in terms of protein, was significantly lower (0.050 < p < 0.100) in the experimental than in the control group.
Binding time-course. -At 4 °C, total 125 1-insulin binding increased slowly during the 16-hour period after incubation began (fig. 1) (fig. 2) . The rate of increase was significantly higher (0.050 < p < 0.100) in the experimental than in the control group (2.8 % pmole of inorganic phosphate/h/ml vs 1.5).
At low insulin levels, specific !z5!_insulin binding was not significantly different in either group at 4 and 30 °C ( fig. 3) . At both temperatures, it decreased with increased insulin concentration. At physiological insulin levels (0.3-0.8 nM), 125 1-insulin binding was not decreased significantly. With 0.02, 3.6, 82 and 348 nM insulin at 4 °C and with 0.02, 0.9 and 82 nM insulin at 30 °C, specific 125 1-insulin binding seemed higher (0.010 < p < 0.100) in the experimental than in the control group. At both temperatures, the non-specific 125 1-insulin binding in each group was similar to maximal specific !z51-insulin binding.
The amount of specifically bound insulin rose with increasing free insulin (fig. 4) Hart, 1980, 1981) , adipose tissue (Vernon, Clegg and Flint, 1980) Freychet, 1975 ; Olefsky, Bacon and Baur, 1976 ; Le Marchand-Brustel, Jeanrenaud and Freychet, 1978 ; Eckel and Reinauer, 1980 ; Hoffmann and Nakano, 1981 ; Brady et al., 1981 These similarities include time and membrane level dependence of binding and apparent kinetic parameters. The presence of insulin receptors is correlated with the ability of insulin to elicit a biological response in ruminant muscles (Scharrer, Huntemann and Blatt, 1977 ; Vivekanandan and Singh, 1978 5'-Nucleotidase activity was significantly lower in the experimental group. This decrease could be explained by a decline in 5'-nucleotidase activity after feeding the experimental diet, but this seems unlikely since 5'-nucleotidase is not significantly modified in purified liver plasma membranes of experimental animals (Grizard and Szczygiel, 1983 
